Objectives: To investigate the epidemiology and risk factors of chylous ascites. Methods: We identified the cases of 913 consecutive patients who under went urgery for colorectal cancer at our University Hospital between January 2005 and December 2016. We divided the patients into those with and those without chylous ascites and compared the two groups by age, gender, body mass index, tumor location, T, N factor, stage, operation time, intra-operative bleeding, and duration of postoperative hospital stay. Results: Chylous ascites developed in 8 of the 913 patients (0.8%). Neither age, sex, tumor location, and body mass index nor number of lymph nodes were associated with postoperative chylous ascites. Ascites occurred significantly less frequently in the early stage of colorectal cancer than in the late stage (p = 0.04). There was no significant difference between the groups in operative factors, including operation time and blood loss. Postoperative hospital stays were longer in patients with chylous ascites (20.5 days) than in those without (11 days) (p = 0.02). Conclusions: Late stage was one of the risk factors for chylous ascites in the present study. Other risks, such as tumor location and blood loss, will vary from institution to institution.
Introduction
The number of colorectal cancer (CRC) patients has been increasing rapidly worldwide in recent decades. Curative resection is important, and major complications are well reported, including surgical site infection, pneumonia, pul-monary embolism, renal insufficiency, cerebrovascular accident, sepsis, anastomotic leakage, and ileus [1] . However, postoperative chylous ascites after colorectal cancer surgery is a rare problem, with an incidence ranging from 1.0% to 6.6% of patients who have undergone such surgery [2] [3] . Chylous ascites is defined as the extravasation of milky or creamy peritoneal fluid rich in triglycerides [4] .
Most authors consider a patient to have chylous ascites if the fluid contains a minimum of 150 mg/dl or 200 mg/dl in triglycerides [5] . Others use laboratory findings of a drainage fluid/serum ratio greater than 1.0 for triglycerides [6] .
Postoperative chylous ascites is caused by direct surgical trauma to the major lymphatic tributaries. Recent studies showed that long-term outcomes were not affected by the presence of chylous ascites [7] . However, chylous ascites is known to prolong hospital stays by necessitating treatment with total parenteral nutrition or a medium-chain triglyceride diet [5] . Little is known about the risk factors or optimal management strategy for chylous ascites. Some studies reported that right hemicolectomy or tumors fed by the superior mesenteric artery were associated with the development of chylous ascites after colorectal cancer surgery [2] [8] . Another study showed that it correlates with the number of lymph nodes harvested, concomitant vascular resectionor manipulation of the para-aortic area, retroperitoneal tumor invasion, and increased blood loss after major abdominal surgery [5] .
In the present study, we analyzed our experience with chylous ascites and proposed its epidemiology, risk factors, and beneficial treatment approaches.
Patients and Methods
Patients with clinically confirmed stage I -IV colon cancer diagnosed at ourhospital between January 2005 and December 2016 were eligible to be in this study.
This patient series included those who underwent laparoscopic primary tumor resection. In stage IV patients, it did not matter whether simultaneous curative resection of metastases occurred or not. Patients who had double cancer, non-elective surgery, pre-operative radiotherapy, or chemotherapy, or who showed clinical evidence of infection or other inflammatory conditions, were excluded from the study.
After surgical resection, all specimens were his to pathologically reviewed, and the pathological classification and stage were determined according to the classification established by the American Joint Committee on Cancer (AJCC) TNM staging system.
We divided the patients into two groups: Group A, having chylous ascites (n = 8), and Group B, nonchylous ascites (n = 905). We compared the groups according to these factors: age, gender, body mass index, tumor location, T, N factor, stage, operation time, intra-operative bleeding, and duration of postoperative hospital stay. This retrospective study was approved by our hospital's Institutional Review Board, and the requirement for patient consent was waived. Open Journal of Gastroenterology
Statistical Analyses
The categorical variables were compared using the chi-square test or Fisher's exact test as appropriate. Continuous variables are presented as median values and were compared using the Mann-Whitney U-test. Data were analyzed using JMP 10 software (SAS, Cary, NC, USA).
Results
We defined chylous ascites as containing a minimum of 150 mg/dl in triglyce- Regarding TNM staging, 40 patients (4.4%) were stage I, 418 patients (46.1%) were stage II, 396 patients (43.7%) were stage III, and 51 patients (5.6%) were stage IV. Table 1 showed the clinical characteristics of the 8 patients who hadchylous ascites. Representative chylous ascites is shown in Figure 1 . In all of those patients, ascites was discovered after they had already started a normal diet in postoperative day 4 -8. All patients were switched to fasting then switched to a low-fat diet. No pat0ients were treated with a continuous intravenous drip after the development of chylous ascites. For summary see Table 2 . The patient and tumor characteristics were compared among the 8 patients with chylous ascites and the 905 patients without ( Table 2 ). Neither age, sex, tumor location, body mass index, nor number of lymph nodes were associated with postoperative Figure 1 . Representative chylous ascites. chylous ascites. As for the pathological stage, chylous ascites occurred significantly less frequently in the early stage than in the late stage (p = 0.04). There were no significant differences between the groups in operative factors, including operation time and blood loss. As a matter of course, postoperative hospital staywas longer in patients with chylous ascites (20.5 days) than in those without (11 days) (p = 0.02).
Discussion
The present study showed that chylous ascites after laparoscopic colon surgery required longer hospital stays but could be managed by conservative treatment in all cases.
The main cause of postoperative chylous ascites is considered to be intraoperative injury of the main lymphatic vessels [9] . In general, the incidence rate of chylous ascites after laparoscopic surgery is lower than that previously reported Open Journal of Gastroenterology after open surgery [2] [9] . The visual magnification provided by the associated equipment makes it easier to identify lymphatic vessels than is possible during open surgery. In addition, many surgeons believe that laparosonic coagulating shears are important for tissue dissection and ligation, including of the lymphatic vessels. The incomplete sealing of the lymphatics with energy devices caused chylous ascites, even though we used by the ultrasonic coagulating shears in our series. In our study, tumor location was not associated with the occurrence of chylous ascites. Some reports, however, found that right hemicolectomy was related to the development of chylous ascites because the lymphatic vessels around the superior mesenteric artery are reportedly abundant [2] [8] .
Previous data showed that chylous ascites in patients after colorectal surgery didnot affect their survival [7] . However, a limited report of a small sample size showed a higher rate of cancer recurrence in patients with chylous ascites. Patients who developed chylous ascites after undergoing surgery for pancreatic cancer showed poorer 3-year survival [10] .
Chylous ascites prolongs hospital stays and significantly increases treatment costs. Treatment options for chylous ascites are total parenteral nutrition or a medium-chain triglyceride diet with or without octreotide [11] ]. We didn't encounter refractory chylous ascites; that is, all of the patients receiving either total parenteral nutrition or the medium-chain triglyceride diet eliminated their chylous ascites. In Japan, octreotide cannot be administered due to health insurance requirements for the improvement of chylous ascites.
Our study has several limitations, including the small number of patients and its retrospective nature. As more data are required to elucidate the mechanism underlying the occurrence of chylous ascites, further studies are warranted.
In conclusion, postoperative hospital stays were longer in patients with chylous ascites than in those without. Late stage of CRC was one of the risk factors for chylous ascites in our study.
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